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(54) PATTERN FORMING METHOD, MANUFACTURE OF SEMICONDUCTOR DEVICE USING 
THEREOF 

C57)Abstraei: 

PURPOSE: To increase focal depth so as to form an excellent 

resist .pattern Jh a stable manner by a method wherein the 

quantity of light emitted from the center part of an effective light 

source is lowered by a prescribed amount against the quantity of *^***»*» 

light emitted from the circumferential part of the effective light ^\ ^Hgjk' 

source. , >N > 0% s :* f^.....« 

</ 'V \ :<T iMli ) I 



CONSTITUTION: An aligner is composed of a laser device and a " [ ^ 
stepper device. The exposing light, emitted from an exclmar j^^f? \% Y\ \ W I 
laser 30, Is. passed through various optical systems, it is made 7 >>. 5 

incident to a fly's eye iens 37, and the fly's eye lens 37 is used as /iff 5?f* 

the secondary light source (effective light source) The above- 
mentioned exposing light Is passed through the reticle 39 where 
a master pattern Is formed, brought to the surface of the wafer 
41, and the pattern of the reticle 39 is trnasferred to wafer 

surface. At this point, when the maximum intensity of light present on the circumferential part of the 
fly's eye lens in set as 1, the Intensity of the center part Is set at about 0.9 or smaller in intensity 
distribution. 
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mmmcrMM] 

[ if&a i ] *jft3t»&» t <nm. ^x ? tcnaw l , z 

X'fohJ nx« g p y XT'* £ it^TI 1 £IB*JW ^ - > 
fB** 1 , fiMiS^hfl?) 2 0 - 4 0 % ofRwr & & it 

*3B i tsaw ^° ?-ymm-%m* 

If *if i tEK^t^— yjgjKSrffi. 
[ If *if 7 ] £fflv » s ; fc J: <0 . fy tB^$> 

v/i fcjar u ^ > xt* if 7 tciano^ 
[if*ii9 3 t-cJiBaarciiSiffcwev^ 

[ft*]I103 frflE^x^gi^yX^ffl^wP-yXt;: 

«t o . mfia^xtoai^yx^^sp^^aisft-^^^ 
^x^g^yx^Mjagp^^mitt-STto^o 

»«d5ri*FC«sfi ■ «RiwramaEiis^3ie¥»iHifc 

t Tfift 4 i k 4 If *H 1 fclBSs 

[ n 1 2 3 HfriE^s^x u xat* h mm% 

1 1 icEiwv — ymmrm. 

[ m^m i 3 ] iffi««eeaKA9fr * t'-A £ z.a 



T , IWE*Jft3KBJ:tH8W L . filB^TW 5 5 -©ISHS5 

[ ft 3£f 1 4 3 BUlB> nxso g ]y yXcoiM *cr>U >X(T> 
[||K^15] SulB^xeogi^yX^v^T. 

i . i -3 fex-fo&m &m 1 4 iztmco^-ymmn 

0. 05XT-0. 9 5XTC0mm. fp^MizMLXm 

^mx-m^m^^miy^t^-iz^mL. mw> 

HjeWCfi, ^toffi«IS2 7^;P^-^^jiL. a 
3ta<?) tr- ^ ffltcM L TffiJ6 4 i <t 2r #B b ~T & If *if 

i mem i 7 3 w^^ji* 1 ^m^? tgsjf t . 
-y^m-thmmzuv^x , 

zftrnftttmrn^m^-tz^-ymimm, 

3^^aJitt**<0*Mc?5t-^«[t«LT, 2-9 0% 
iSft 4 #ST* 4 If 1 7 iztmw n° ^ - ^JFMS 

I. 

imsm 1 9 3 ffim~?x?timMi'7 h~?x?x*$>& 
mim 1 7 izmmw^-ymffLMW, 

[ If 2 0 3 l!utE*2&7£ii# . P y Xct)^ 

flsT&s^x^sp^xTJbiMssiH i 7 tsiafcw 

i if 2 1 3 BuiE3e«4WMiE*8t =t o xmm 

©20—4 o%«^T*4if^]ai nzmmcon?— 
ymmnw, 

[ If ^ 2 2 3 BulB*«!J3KjB^iglfflg|5T-©3t*0 b- 

tmsmi nzimco^-ymmmm. 

3 3 MIB3^»^WIiE^S^', |fflB*Jjj^ 

mr s m im 1 7 tieaw ^ - ymmmw. . 
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[ H$JB 2 4 ] m&%&X=H> t * t"-AX7° »J -y 

«t 4 fciax y ^' a u yxtr* ft tfc&B 2 3 tiEtto 

[|f*H2 5] ffflB3£»#«E¥©j&\ +*iifc:*f 
L T HiaaBTSffiittsWRv ^ < )V 9 - * ftt ft 1 

7 tEatfw-yjBjaa&a. 

[ if *ji 2 6 ] BtrfE3t»^^iffiiE#a^\ tt-tjv 

*H 2 0 tEKtfV >° ? - y J&^IS . 
[ If SW. 2 7 ] Ml EMSfcitfflilMb&t, 

^imizmmztitix&M&t zn-r&n ?m 1 7 t=£» 

t if *n 2 8 ] ms%&*=Hpr y XAt-$> ft mssm 
2 7 tia«w^-^^«. 

[ If *IS 2 9 ] fly IB^MIiiE^S* 5 . flfllBW^M^ 

~tiJi«3^^Mia*«6^±fcH?jf-rft^r«i5 5- 

fc. tolB^"«jS7-<7)lfeB^(c*S#-rft*^il«* 
Hco# jftteti tt ft x df -v y auKU SrfJffl Lt\ fllff B*$i 

3tiiscotti*gB3&^aii^ft3tto3fe»^. msa/moma. 
a. 

[|f*ii3 0] m&^&Bi/yxcDM'tcDuyxco 
m\ mm.M£ 0 fc<fr*»r*&v>fii#Ji2 0 tiatto 

[|f*II3 1] UffiAvX<75B^yXfcfcVvC. 

1 . 1 ~3fgT*ftif*iM3 0 tiBa^^^-^tfae 

M. 

[ mm 3 2 ] itiiB^i^ffiffliE^s^". 
^mzMLxmmmxm^m^m^m n^w- 

[ If *H 3 3 ] fluiEfS 17^^-!: R5r4 j*a*iJ- 
Clf*H3 4 ] mflBW9#;t»&\ 5lwfc< b i>wm 

miy 4^—¥mmLxh^>mi&^f^ x^b. z\<n 

EWESt -f X ? £ IHtelEW^ftlgUJ^K t ^frTft If* 
313 2 fcBtt<?Vt^->-J§J^ai. 

[ if$JI 3 5 ] MfBW OSi^BW 1 . ^=3r< fc Aula 



SI 7 4)V9—ffXJ4 KsSfcfWWSrX?-* Kttffl 
ft If 3 2 fciSKW?* -yJE&SSM. 

3K«««*4t3&^tr«3e^ v ^^3t^»4^ fi-Tftff 

3 2 taeaw ^ - yjfmmm. 

[ff*JR3 7 ] *^3^#>^3E£vX?tHgf*U 

z^xfw^-yzmmjiizmmL, 

fluf B^^^^SP* 1 S> tfJ*hr ft ft^ftM & , 
S^inSB t> W&t ft 3te0)3e* &C*f L T , Br JE*i£tf> 

ft £ t twafc-r**»*x^^ xwsatTm 
[it «^ 3 8 ] ffl^E*3&3EiB«otf 3fcaJs&^ mm-zft 
<D±m.^. ^^«jaaiJ*^ffiitt'ft*o3t*«tr 

-?»C*tLT. 2-9 0%fft46ft^t^#ffitt-ftlf 

caiw»H3 9 ] m^^imM^y h-?*?x$>& 
tmm3 7 iztmco^m^ju x<vmm>m, 

#:T"$> ft ^ nxco a >xt-& ft m$?i 3 7 tci aa^¥* 

[if*3S4 1 ] ftmtmT^&m&mftmn^&ffi 
<nwmfi. TWiymcr>9\&cn> 20—40 %<7)mmx$> ft 
if*Ji3 7 tcia»o^w*-fv^ xcom^m. 
[if*ii4 2 ] ttria^rss^}S<7)MijflSPT'c7)*sob- 
9tK ii®m%^mm^®mttmmcrM£jzmhti 

ftlf*^3 6tE««iNHfcT^^X««i*ffi. 

[fiw»B4 3 3 asr*? fcfliv>&£ fcfc± 0. tuia* 

gB^AI*-rft*«3te*<50e-^t*f tTffi*6ft i t SrW 

^t-rftif*ii3 7 tz&Btt&mtFfrw x<r>wm-% 

[ If *II 4 4 ] BUIB^*^ * s , t - A x t y -y ^ ti 

i ix/ 4 (ix y xa p yxt'S) ft m&s 4 3 (cia«« 

t ? LTfgtf) ft i t Sr#® t f ft If *H 3 7C 

latto^^T^'-f ^mmjfm . 
[H5R114 6 ] tfria^xcDa^yxoffl^cov-yxt 
Wje-r ft PfBP^^ W L , ^*gp(-;*t lt JiiagPT-aisiFi 
PSP^S** A 1= V ^ ^7 x^ 4 IV 9 - *ffl V ^ft i b iz 

±0. luia^x^gL.yxo^sp^^^-rft^^ 

^x^S^>-X£7)jgagP*^aiItf-ft*co^»i7) 

cnr*^4 7] ft^m^b, ^(DX&m^zttLxft 

SM^SiktiO, mriB^MM^^gBfcAftf-rft 
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-?«fc*tL*tffi*>4£ fc &#mt-f ft n*ra3 7 tie 
[ n*ii4 s ] nmm^m^VT o x at* * ii*n 

4 7 fcfB»0^a»*-fVS^ xoHfijfrSc. 
[ M$g 4 9 ] Ml E^3ftK^AIf ft f - A £■ ZJ2J 

t - 7 ft fc » LT ffitf> s i fc * W$k fc -r ft 11*31 3 7fc 
[ft*iR5 0] frriE^xcoapyXwffl^coi^Xco 

i . 1-3 m~e$> h mm 5 o fcteis^^frxv u x 

0. 0 5XT-0. 9 5xT^)Btp B 1 N ^SEfcML-CJU 

3 7 izim^m^T^ xvm&jm. 

[000 1 ] 
[0002] 

X £%f S fit n * . £ ft. £> * HBftt ti v vt 
(i. 7thyy^57^ -S»*^HT-$> 5„ Z.CD7 t 
h 'J V X7 7 -r — &ffifcfiTO£ti.T ^SfflEj^B. V * 
t$ftiig/h^li3fci§B^»«14t^\ iNW*fry\*>f xto 

TOW V— Og£ 
[0004] 
[jRl ] 



R = k1 x 1 /NA 

fcfc'U 
R : 

NA :ffiDi 

kl :^alrxf*gS 

[00 0 5] fcX-3'# , ffi/jN^l^VXcONA^^:^ < 

■th. hL<immiMZM<-t?>z\biz2:>ofo±zti 

X^X^tz. l^Lfc* 1 ^ .xfHKcisv* 
v b*X*fcjgEL£l^#'#^LT^ft£*6. Mfttt 

izt3if&u=jxb^7- yco-^mmmt . —mz ±5% 

T&ft. xizus^Xte. Hi fc^rf J: * 

RW^-y«^4 Z. fc(i$:V\ -^cD 
1/y'X b P R(7)A7-y»1tfe*\ KH^±Sfifc 

Mmw&Mfr^tezmgittz . <i officii. fc«« 

(?)l/yXM:-9^Tt. ftMfcjL^ftfttflfr-C'&ft,, 

[0006] jsfcjsaasflEta, s^ftt-^tJtMLT, 

N AOZSfcKifcW LT'h£ < & ft . liHBfctJ^t 

fctt, 12 (A) , (B) fc, J^t^OfS 

3t^r&T2feft K r FXdr^l^-^-'J 7 4 -fc 

fc(tft#.*?m (D. O. F) <0*MM£!fc£;t5;*-* 

T< #^iXftft«COS®73(±, *t)0. 3 5 ju mtSTTA 
ft. Ltzifi-oX, 0. 3 5,umHT«SIJl. 5^m 
£^<OftjS«***UTl«R-*-«. £ fc i±. SftTfflKT 
* ft . flu£aH*3fifc* * EI ft M ^ T&^SftiJ&^^-CS. 
ft. 

[00 07 ] £<7)i:3 : 5r^*fc^ : ^ft<<. 

m&*fa±.^hco\ l zm&X^tt&Xfoh» )\—y 
N-ylfiffly7fSll H3fc^iofc, 

tat ft 3^**% %~ 2 o %sskt« , osow 

3W=»3£ffl3e*iiSiS-«i:i ia*#ilW=S:C r x o y , 

Si, N y , SiO.N, , Mo, S i y IS^^BfgFl 
fcfflSt-ft^-7 fc LTfflV\ 

M 2 «t tPj«fflHB^)»tfir ( Da@B 5 imtf&tiz, ) i> t 

<i±mM2cr>fr$:X.-yj-yyLX~?X7bLXm&Z-it 
•CV^ft, BJg|5 3fc4i}lB^fcJ;0ffMSnftBi 

Ml tcOfifflMSr, 1 8 0° fcfSJE^ftifcfcJ;^. El 
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4(B) t^rf <fc 0 fc. miL^?-> (tztz.H0. 6 

tSfc:-r4ifc3&*TS*. fctJ, H4 (A) (i. f£*co 

[0 0 08] iC0ffiffi>-7hVX^tf0iSf+tfe^T. M 
#xT L4 d„ 

[0009] xmm-ft 
mzm \i ixmm? h > w—vtim&smk iz&m&mz %> 

H5 (A) Kj^ioC H3BgMMcJ:9 
+M Fn7'tn¥{fft£2&e-?#26±LT^£o £2 

fg^fu las (b) n^*— 

3 wjjujifiT v * h ms^Mi^ ?>??h *-mz 
fc^tt, jftzttistf "iCKfc" m« <8r98*iH fc 
05 (B) tc^-r^-Cii. ^y^-yfumza 
^T3y^? h@#lfc*:LT L 4 3 £ t £>m±Ztl6» 
[0 0 10] >\—7 l-yfiffiy7hVX^iS 

[00 11] L/t^t, A-7b-yfiffly7l-7X 

- ymmz+fttzmm. Lxwma ivc a d urn. 

[0012] 

sssafcSfcraNiss-im 4 tvx ? c7)i§ff taw 

[0013] 3Sft, f^M^MCSt 9 , HfflW&J£ 



[0014] #?&HJi{±. JJgWf fcUfc&TSrSftfcfccO 

x hw-y&msrcs slot. 3St^caatfifc*rrs 

[0015] 

-x £ &mi£. *<ry?*9*9- VimMts: t> COX* 

£ *tf i , S 368att»e5*3R & jJWf £ i: lz X 0 SM? $ 
[0016] ffiBWt^— yWfti^Tf-iVN— 7 h-y 

( l ) R^tsJ:VCADlBfcit^?5r©Wt*»(t*ifc 
f*l:i^A7-y|«§Wi^^ ffiSSiJjjH 

[0017] ( 2 ) 3eifiSE^±, sasiiB«*s»jeii 
d i oiiflfHff, m-ffi&Mjmi,z8iw.ztix& o , n 

tf/t'*:*'?**. HP*>. vx^ffil 2tlffi (&*) 
lOtv&mL^) , iif>x7^i4li7- l Jxti 

tw3 ) 1 6X~$>&;\^cDB]s>X<7)m£ 
jS — ^ — 3K*tiBLTV^. 

[0 0 18] (3) ( 2) -C^LfciRfatiO. 77,? 
H, ttH. »>x^H^*tfMHKR* (x. y) (f , 
77 ) ( a , /S) tL, -If, H^c7)^EEiiii f 1 , f 
2i:-T4 0 4fc. vX^cOjSjlBH^Sro (x, y) 
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14. JaTtfHsSTSUrfrS. UR2] 
[00 19] 

f (£. 0i, 0 2 ) 

= J*/ o(x, y) exp{jk (sin0ix + sin 0 2 y)} 

exp {jk ( f x+ ;/ y)/f1 } dxdy 
= J*J"o(x, y) exp [jk {(sin 01+ f /fl ) x+ (sin 0 2 + V /f1 ) y} ] dxdy 

(1) 

^x. y TjlRKDAtJUifSo 
[0020] V3i^M±X'C0mmftlti$: g (a, 0, 0 [0021] 

g(a, /?. 01, 0 2 ) 

= JJf(f, 77, 01, 0 z )exp{-jk(<T r + 0 v)}df dv 

= JTlfoU y)p(r, J?) 
exp[jk{(sin0i + f /fl ) x+ (sin 02+ r//f2)y}] 
exp{-jk(a r + /3 ?/)fdxdyd£ d>; (2) 

[0 0 2 2] 6>! , 6> 2 T-'AItL^+MiS^)'>^^H± [00 23 ] 

TcrMm^l (a, !i, 0 X , 0 2 ) Ji. IilTC0ifc£ [R4] 

I (a, 0, 01, 0 2 ) 
=g(<*. ft. 01, 0 2 )g*(a, /?, 0i, 0 2 ) (3) 

[ 0 0 2 4 ] »9>i(C, ^faogME^ I ( a , 0 ) fci, [00 2 5] 

#¥ffi^Sfe^r^t &4 S<^MI*£tW ( 6> [15] 

I(«. j9) 

= JTw(0i, 0 2 ) Ka, /8, 01, 0 2 )d0id0 2 (4) 

[0026] ? iiy ^n^mmco [0027] 

fc-Tifc, vx^^ajftBSSo (x, HR6] 

oo 

o (x, y) = o (x) = Z an exp(jn cox) (5) 



oo< n< +00 



[0028] ttffi±-Ctf0ffi^^f ( f , ??, [00 29 ] 

<9j , 0 2 ) {4, OTcolfc^-C&trfrS . [»7] 
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= J" J Yi an exp Cjn wx) 
n 

exp [jk {(sin 0i+ £ /fl ) x+ (sin 02+ J) /fl ) yf ] dxdy 
= Sa n 5(ein0i + ncM/k+ f /fl ) 5 (sin 0*+ /fl ) (6) 

n 

[0030] ttBT-fOiftBitXH^W ( S , V ) fc-T* [00 3 1 ] 

^X/NBB±T<Ofi«iJ-*g (a, yS, (91 , 6»2 ) [»8] 

gC<*. 0. 0i. 0z) 

= SanJJ 5(sin0i + nw/k + F /fl ) 5 (sin 0 2 + 7; /f1) 

n 

pn (01, 0 2 ) exp {jW ( f , 7; ) ) exp{ -jk ( £ a + v (8 ) } d f d tj 

= Z a n pn( 01. 0 2 )exp[jW{-f1 (sin0i + n cu /k),-f1sin 0 2 }] 
n 

exp[jk(sin0i + n oj/k) (f1 /f2)a ] 
exp[jk(f1/-f2)/3sin0 z ] (7) 

[0032] ;;t, WIB^ ( 7 ) frt>tyt>MZ%& X tt(CA6#>A£&^£¥US^SVignetting factor Pn 

ate, tHWIiftox^^ l;iMlt $BHRtf>*rc fcfflvvfc. 
i->t, n#BcoEI«f3K* s 8EtcA5* i A'o^irV^ [00 33] 

«wgii, wmvJbt. ^ ( s ) fc-emwab^ [»9 ] 

pn(0i, 02) = 1 spectrum exit in pupil plane 

0 otherwise (8) 

[0034] JJLhi 0 , ^xyNB±-c<50M^^¥ffife<?) [00 3 5 ] 
3S£#*fI (a, /3, <9i , # 2 ) tt. J31T(^RST* HftlO] 

I (a, /3, 0i, 0 2 ) 
= Z Ean am pn ( 0 1, 0 2) pm ( 0 1, 02) 

n m 

exp[jW{-f1 (sin0i + n w/k),-f1sin0 2 } 

-jW{-f1(sm0i + m oj/k), f1sin0 2 }] 

exp[j(n-m) Cf1/fZ)wa] (9) 
[0036] JK3^**^L*SMS«tf>*£li, [00 37] 

5fcM*"5:£-3. [Ill] 

W( f , //)=□ (10) 
[0 0 381WC. ffl^TM^fiJK^ffi I ( a , [00 39] 

j8, (9j , e 2 ) li. &T^»s£t?$«x£4. [Si 2] 

K01, 02) 

= Z an 2 pn ( 0 1, 0 2) + 2 Z H an am pn ( 0 1, 0 2) 

n 

pm(0i, 0 2 )cos{(fl/f2) (n-m)wa} (11) 
[0040] D „ ±st£ . ;NXtf>ai^yX4b£fi09l mfcfcJG&fcS»r?fr££l/Cfi;fe£fc*5 £ k IzX 
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iS. ( 4 ) JJElS* (ID TOBflifcfT o m<?) 

m^Tfoz,* ar. fSRtzisa&t (id *nwfL 

C 1 ) 
Po = Pi=P-i = 1 



[0046] ±£ (D ^^r-X (SM (12) ) J40 

3E* z F8*:J:»)*SflW-4. JJE (ID «ir-x (ft* 
(13) ) (i, OiJtfci lJJO^WWflROJWi^fL* 
^--XT* D . 2 astFFStt: 4 0 4 . JJE ( II 
I) c^r-X (JJfflBfc* (14) ) «4. 0»3e«*3WR 

MiSBRsWe^fcSfc^t*. JJE (IV) O^-x (JJE 
ft* ( 1 5 ) ) (4. ± l»3t^)^M^»]WR"9Aft.6n 

[0047] ( 6 ) ±I5»^ ( 1 2 ) - ( 1 5 ) 

±ia«ta^ (4 ) tftx-^ufs ■£&<mffitmi 

(a, B) 14***. L*»U ±15* ( 1 2) - ( 1 

UO*4. fiP*>. ft* ( 1 2 ) fc. cos 

31. s i nWK«ffOtZ*i:&ffii£{F£t&. ZCVZt 

im^rt^ktimLx^. ttz. ±ieft* ( i 



[0041] ( 5 ) 0 ikt ± 1 £ t , 

H7tiSSa4lll^^9P«0ffiIBMR± 0, * ( 1 

2) fcttJaTm^^UW5fl£b*V\ 
[0042] 

mi 3] 



(12) 



(13) 



(14) 



(15) 

3) £fit#LTt>. s i nJS#Ofc£*JB^»L!&*aP£ 
(4. 2&tr-:?j5*»£l,fcl^fc*jS«l/Ov&. BP 

{4. 2^^t ; 5r t ). 2&e-?a*3&£L3rV>£i:£ 

[0048] ( 7 ) »7JWiHHfflaflSlis ^Wt=SHW 
3£££W*fr*>^ItU fcoeitU, 08*34;*/ 
9(B) tStiot, 0tf3te. &4?>'± l&ftowf 
WBtASfStf. flS2r<0 1 «4pyxtt®^^ 

yxymtV3L-;\mtcr>mm&) coi*i?Sr5$<«(t 



[0043] 



[0044] 



[0045] 



l(0i, 0z) = [ao + 2aicos {(f1/f2) w <r } ] 2 

[ftl4] 



( II ) 



Po = Pi = 1.P-i=0 or Pc = P 1 = 1. Pi=0 
1(01, 0 2) = ao 2 + ai z 4- 2aoai cos { (f1 /il) to a 



[115] 



(HI) 

Po=1,Pi=P-i=0 
1(01, f) 2 )=ao 2 

(IV) 



mi 6] 



Po = Pi = 0,P-i = 1 or Po = P-i=O.Pi = 1 
1(01, 0 2 )=ai 2 
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[0049] 2r*J, 08*. flr^20l49> , r*fcttl' 

;sxogi^>-X2:^U $f^2 3<i3>-r>"f 

w?2 4liUf^;i (vx?) Sr^rT. EI 

9 (A) (J, 33fcftT^9*§-££^U M9 (B) tan 

[00 50] ( 8 ) ±IB ( 6 ) H ±V ( 7 ) <99W£S& 
T'£> ft 2 ? #I6£ t * V MM 
3 £fiittAlfJ£#S:^rr £ . > vn*> g u VXiico^fiS 
[00 5 1 ] ( 9 ) JjeSfcfcfcX^S . fot>«P&1j\i>)C0 

mm. SH*A5, fai-yaVMfJfIL 
Ax«aH±t«M*ti:Lt, Hi 0 (A) , 

( b ) tsj<^jB»3&*3grtirc& ft ; t &M.^m u *^ h j 

010 (A) (i % ysxsoglx 

yxxAfrr ft xnwitiksm £ s^r* & 
b°-^gp^2r i o t Ltzm^mm.^m y ^^L, 

10 (B)I1H10 (A) cs^-3e»#**A*wt: 

[0 0 5 2] ( 1 0) ^UV^57^-*ffl 

. ^aiftf m x<n~?x7 ^—y^vi/xvteM, 
coyt$:~?x7 izmftit. z\<r>~?x9<n>n?—y%wfc±. 

[00 53] MiE*«)3tMt04>ifeM>&^ajftf^-4^«3te 

ffiKStf L"C, 2 — 9 0%fft46ftd k^jffi 
XtbLTte. I«o^oA^?ftSMliiaffli'7b 
v^? fciffcffl^* £ t ft . *56BJT{±. teffl^ 

r^t> u jct — m^im^y h~?x?&ffl^-t&zttfx' 

[00 54] *«&3ftBi: LTtt. WfeRjeSfUfir^**, 
#JWcffl^4 £ 2: ^"C# ft . S> ft v »(4*SfcH5Wi: LT , 

i&T-t ft mrnmxMco ^m^mmz ,tztx_ t£^m 

3fcSK>jW&Z> 10—40 %CDffiffiXfo ft . 

[0055] irE*s&3eiBsosjaa5-c<o3eaoe-^ 



Wbixh . h-AXX 'J >y * t i L < liPMHfcO 
r v xa u yxt Sfflv^itti^ MfB^rS63tiS« 
**»^ASt-rs3fo7>3t*£, ^fts^JSjaa^Ait 

-T 5 ftcofta<7) K - ? ffifc*t L X \&b ft Z. t & ft . 
ASrfflV^ft £ fc [z X "3 . ffflBWSJ)3eiSO^g|5^AH~r 

■& * . *aft3e*<oH5aai^AS*^- « 
[0056] tfijiiiifcwtTflBaaBt^ittjWsv^ ^ 

yXcDffl^cDU^X^^JCE-Tft^PSP&fl'L. ^mz 

MLxmm^xmtmnmcr>m^^\^ x-xiv? 4 

)V?— ZM^&Ztlzi. lufe^^^gu-^Xto** 
9f3&>6fflJW^-ft3fe'MK**, ^NXcJOgvyXoJ^jagp^ 
ffifitt- ft 1£<7)%Mcr> t r- ^ ffi M t T ffift ft £ t> T- 
3=ft, 

[ 0 0 5 7 ] X U XA k s £cOX'J XA (c« LT3t»tt 

^ ft i f: fc j; *) . mM^ymco *ftawcAi«-s *o 

fflt^LTffii6ft£i: tT'#ft„ 
[00 58] IfrlBW^I^ii^Aftf^ft t"-A tr£Lhtc 

T , UIB*Sft3e«±fclfSH' L , Iff E^TKl S 5 -^afflffl? 

sn^wfflLT. Bfrie*x&^o**gi5^^m*hrft* 

*S&3tii<7)MIHg|5*^tiil«-ft3K03t»^fc° 
-^«tcSt Ltfifti £ fc ft« 
[0059] fjfB^^xtogi^yxwffl^toixyXcog 

T , 4J*SP<50II^^1^>-X<7)g&. JH21g|3T"^H^^^ 
yX<7)@01. 1— 3<Si:LT«>S^. £ « J; 5 (cfflJt 
-Tft £ b X\ m&st* *K±^ft b ft . 

[0060] tt, *wnxn. -mn&fttm&Tt 

LtzM^Z., 0. 05XT-0. 9 5XT<30WHb1 
gPt*tLTJSfflSP'r"^Ji14* i Sv^l y <)V?-I,zm: 

ML.mK) comymfflxa, zcomcom 27^ >v-?—\,z 

frt> ttiSf-T ft ^3KS^ t°- ^ ft fc^f L T ffi to ft £ b ft 

X% ft . 

[0061] ^m^z^hf^-ym^mmi, 

Ji* 1 1 <7yit^-7X 7 \,ZWh L . £ <7) 77 ^ <7)> — > £■ 
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[0062] ^KM^wE^mt. mtoxmcD^&mfr 
ytcoytmco e- ? mm tx , 2-90 %m> 4 ^m.- 

[0063] *»aiiaBii, aiSctfOix-yxcom-^-cSb-S 
*sriE*s&3isso*ifcaJo««*«, *3&3fcaso*Mio 1 o 

[0064] W^teM^Jf fflMT'^MOt-?^'.. W 

*0>tr-?«c*t LTffi^4 ^SH^ *^4 i k 

X<JQg^ JWJ fflgET'COfla * CO V yXcOflO 1 . 1 — 3 fg 

[0065] ME3^»^{i:. h'-AX7'J •y^i3 XV 
/ifcttTU XA u yXti, Sit j&qff i L t\ mlBfc 

[0066] 3e**WtjE#BB4» *%~*UV7 A )V? 

flii: fctfiffiU*. 3E**fi:L 

T(±, XUXA£k£ffl^4.Ik#-e#4. 

[0067] xMffiE^m*. h&xm.'^z&i-& 1- 

* mrlE^*li± fclHIrt- 4 *im 5 5 - k , mrlB^TKl 5 

zx^^ymmmzmmbx. metmymco^&m* 

3£03fcB<D e- ? ffltcM LT ffi#> 4 X* -v k £ $ 

[0068] 3K*^ffiffiiE^Kii. fc k iff 
LTJlfflgrCj8jg14#i^fg 1 7 <)V9 — b . — 0£Offi 

mftft<7)m27 i Jl-f-ZZ Mz^L. mU%\7 4>V 



[00 69 ] wi9#i*©i±, t hwmi 7 < 

cOT'tHV^ W#;i¥f5k LT, mEEPMc 

[00 70] ^Mfcflte^fMWfrr^x^lGKfrffi 

[0071] 

UttM 1 

ZcryMtikMte. A-7N-yfiffly7l7^?Jf^T 
^^r^Wx^^-y^SSLTlK^S^*, Hi 

i \,z^~tm%M.w.<?v^cp>&v>x3 7coxmm±x\ 

010(A), ( B ) \,Z7kt%£L^*m& LXM£M 
*fcl*l±S-&«:«r2b4. JtfiL. El 10 (A) , 
(B) i± N h1rfr%tf^4n*BfoLtzmmzti:~oX 
v^htiK %i^Vii5£XSmcDm£X*l>mL3iZ-%:^, * 

^-*fflV^»fctft»«**. aHSSISHRtt*** "5 . ffl 
hfifzgB.. i Kfc t> 4 4 itfflT* 4 ^*T"#> 4 . 

4 . W A r FX^f y"7l/ -if-^-f- <7)ffi<7)?g[S 
C*f L T t> Jffifi tffl t > 4 i t & 4 . 
[00723 4f, «3l36KO^«sHWE(couT»qW 
4. HI lt*t±5fc, i»S*^«{a, f^S 

If 3 0k. K-Xiif|»3-— >y h3 1 t, 
^ . y h 3 3 k , ^»f^* 3 4k T"ffi)iS<;§il 

4o 

[00 73] Xf'/A-Slll b'-iX7 'J7?35 
k, 7'JXAx^7 h 3 6 k, /^COSUyX37 
~?X*>?7*l'—Y3&b. V^-?}V39b, 7ny'i 
i?^a 0bX"ffif&£tl&* Xdf^vix-Hf3 

J\x.cnBUyX3 7-^.AItL. ^^<7)gl^yX3 7 
3&«-<JC3lS» k£4„ -5-<OK3tffl3feti, 77 

^^°^->-^"ffM§tL7tlx^^^3 9 5rfflL. <^x-y\ 
4 lHitMD. L^?/P3 ytf^x.— tsm 

±.{ZW§--£Kh» 

[0 0 74] ^XC7)S1/>X3 7{±. (fcfcifcf 1 
0 OH) coi^yXcOft^-ftT-fe 0 » ^rftk LX<Wm 
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14. M5cm-20cmt*6. mflS^^COg 
u yx 3 7 ^AWHt*3 utiio fcris-t***** 
i£Lfc*«wi^Ki}-4. <%cr> ( 1 ) - ( 3 ) 

[0075] ( 1 ) f^Xf .y^-WAI«gIt» 

012 (C) ^-Tctat. tf"&*#ffi< 

12(A) fc^jrf 4 a t„ t"-AXr'J «y ^ 3 5ti)"lt 
&;fifc3fc£, HH (B) fcSr^iatc, 7°VXMz£K> 

[0 0 76] Hi 2 (O fcs<t-3l£»**fc i 3r*ifc3&» 

4 lH±tT2&b-?£ffc££-£ s lt»A7-yt 

(2) ,1 CO *£fj?i£-f--S> ^r»C ^XCAg^;yX<7)4M> 

fcts (t4 raffia-eft * 2 JJttf- ? 

a*t= jffA«j«* saw ut . 

[0077] ( 3 ) itofeS. ^vxcoai^yX±fc:tJVi 
8t«#0 . 9lilTs # i L < U 0 . 8JST«o!ft«**fc: 
1 3 (A) (4. »^0?nAVX?^j&|,L^:?/k2r 

-To HI 3 (B) (i s a^?ni,?x?i^tei.f 
10 (A) , (B) fcSrT4WFCi&S*^ffiME^ 
[0078] HI 4 (A) {4. bA-7l-y 

^x^^si^^/i^jbv"*, u^i^xcAai^xx 
vfctsl**#aftK#fc*jjr*\ Hi 4 (B) ji, {iffli^ 
tAx^gi/ yx'i-C'^^M^^'H 10 ( a ) , 

[0 0 79] HI 3, 14£fcVvc, R^ftcOjft^A 
{42 4 8nmT*D. MPltNAJiO. 4 5t^^ 
{40. 7tftD, *MI*flSni<oJb& t l : lXfoK), 0. 
3 5 Mm COjMW&OSfefr-C* "9 » 7t-*XF^0. 
0. 0. 4. 0. 6, 0. 8. 1. 0/^m fc^t£l± 

[0080]H13 (B) fc4WS14 (B) iZ^k-fX 

ate *mxoj3m*m^tii£. -i^-tmmzti 

4. HI 0 (A) , (B) fcijrrtSSI4, hlrfrtttfh 



&jfxif4V"> 0 

[0 08 1 ] (4) £Lh, ^WtWtffl^ftittcJ: 

0. 2^b°-^tAftJM^git^c^_ 7 

X'igjmmzm,±-tz> tz^commm^m± Ltz . 

g£tfcffl2 

XJ^-yZ&feLXWg-'tUzmLX . *miiz 
mx-foz, arcr, ( i > ~ < 3 ) comwmft^iz., 

[0 082] (DIllKU;KrFxJfy7l/- 
A(it"-AX7'J •y^-SrilLT. 

tc\x\ ztit>ftmztifzt:~j±zmmmti 

■&h& h mzts I, vc b- A COM § A , b'-AfH|iB£ IMS 

-rs - fc t 4 o . FjTM^*^£^«affi±^TB 

[0083] ( 2 ) BP*-. HI 1 t:Sft"-AX/iJ -y 
^35^4 9. HI 5 (A) IZ^k-fXolZ, t'-A4 2 
* Ls iil^b"— ASrHl 1 fcSjrfT U XAi- ■/ 
h36Srffl^-Cfi^t)it§ (HI 5 (B) #BS) * 

>xm±.t,znmLtz„ 

[0084] II 5 (A) fcfcWC. Mfor&h : $mC0%- 
b-A 4 2 * f*jW£ t' #U i f ^ y b $ -It S *\ S 

^i««3iaBe!R* t «fc^-4. HI 5 (B) tefc^ 

^*@P4 4T14. #b-A 
[0085] *#1££fflVVCtT-AfcSta^ i tr±fcll$fc: 

^^ns^xcAa^yxai-r-fA^M^-^. H10 
( A ) , ( b ) t:^-r^* tRlt*^. 

( 3 ) £Xnzi 0. *»HJ«HM^JT*{4. 2&b-y-^ 
[0086] Hftg|3 

±ien»j 2 tfc^T , 2 »:b- ^ Lfcv «a&: 
yx±tti(tft ffrMBiaau* t i o k/Jn § < tas-r 

3^^«RI»5i3WraHKS*L4 . *H»J{4. raw 
BUyX±fcfe(t4+'t«3iaME<0Tia (2%) Jil 

[0 087] ( 1 ) ^X<75gU>X±te;fc{tS*'&8&3fc 
[0088] 

[*1] 
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^flfrff'J B 

JJ ill \ J J U 


HfifcfaJ c 




JttSff'J 2 








1.4 


1.8 


1.8 


2 J 


2,6 


3.5 


2.0 






1.3 


1.8 


2.0 


1.8 


Z2 


3.5 


ZO 






1.6 


2.0 


2.1 


2.1 


2.4 


1.8 


3.3 


0.35 jam aO.F(A'm) 




1.5 


1.6 


1.5 


1.7 


2.2 


1.7 


1.8 






1.3 


1.3 


1.5 


1.4 


1.5 


1.4 


1.3 






1 .4 


1.3 


1.3 


1.4 


1.4 


l.U 








0.42 


0.6 


1.0 


1.1 


o.a 


1.02 


1.2 




0.062 


0.065 


0.060 


0.050 


0.070 


0.062 


0.042 




220 


220 


210 


200 


194 


62 


64 






1.4 


1.5 


1.3 


1-5 


2.0 


6.6 


5.7 






90% 


50% 


30% 


2% 







[oo89]si(i o. 3 5vmmmx*<7)M£mm, 

^Tco^-rKfcfts^ilco^s^-r'afes . bp 

9~>%m. w-y<nxtm* umm^tnxi^ 
mm^mfa^u x ^im-tmAzmm^m^Mmx- 

[0090] ±tz, UcfflM 1 ^NXCoaP-yXHt^ 
SHRBt^LTV^. -5-LT. HJfiMA, B, C, 

**fflv^R^«!(ljiSaaKT**. -ii^HMMA, B, 

0%. 3 0%. 2%fctfci3lW4R— jfeftTft*. 
[009 1 ] ^*<OJHuflSHeii, fi:*S57ft£ (JtttM 
1 ) ttiVvnaO . 42^mTl)0, »AflBHW ( ifcffi 
#|J2 ) tfc^T(4 1 . 0 2/xnu H^HSHJ (Jt«M3 ) 

ictji vt ii i . 2 /x m coiitoaaiarca s . au^> , mas+ 

[0092] — ^x«ai^yx±tc^(ti>^^gP3t 
#£W^£3t3$Jg#flJ£fflV^ (HiSMA-D) RCfe 



j£^ftJJ&SI#»6*i.. (ifcKWl ) bSmt 

[00 93] 1ffiB£StfflA, B, CtCOVVC, <7x-^ 

U (JtUECTl ) 6fcjjr*\ HI 7 

-1 9(:Sti3C, 01 6^-r^&tJt«U * 
StttWA, b, ecu -<jce-^p*fi»t*;fc** 
tit. 

[0094] iBRfc, smmm 1 ts «tvit*wc tts 

O*HWtlB<0SISH2 0(A), ( B ) (c^. 020 
(A) 14. ltWJl^a^EB0)!«ffiT'^-7b-y{4ffl 

^-7hvx^srfflv\ o. 3 0umm.m<nn^?—y%: 

S3t:^a(4. NA0. 4 5«KrFX^y7l/-f-X 
fcffl^fc. =5A V : X^<-X= 1:1. 5l7>MmitZ3i 

[0 0 9 5 3 120 (B)(4, ^iMC^^^TVN 
7h-yfily7bVX^^\ 0. 30^mMlpI^) 
S . ^cr>m<r>^mt , 111 2 0 ( A ) <7)*^ t 

[00 96] (JrtKMl ) tCfcV^T{4. WHlTS 

:fr8rcii . 2 jjc t =- 9 £ x & §m% < WMlz; *?->5 

OtfB$tZfLX^&, ttC. ±0. 6uml,Z7*— f}X 

ifi-ftix h . mtt^9—> 5 o tm^tix\^ . 

[ 0 0 9 7 ] H2 1 ( A) {4. ±fEJt«M 1 «a«HIW 
«it'A-7 bVX^^IV\ 0.3^ 
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3,~>\<7>^-mmx*foz>, m^fzm%mm±, nao. 4 

5«K r Fl^fyVl/- <f— Xf 7^°- X'foh* Vis?, 

H4 . it^mmmtf =ju h £ jb v . $^jt 1 : 1 

[ 0 0 9 8 ] 122 1 ( B ) (4. H»JC W3tM^ffiTv\ 
7) — y&Mi^y V-7X^im\K 0. 30fj.mffyay 

[0099] mmm (immi 1 > ttjwtfi. F^a^s 

;^->-gP5 0 aJSWfc, 2&t?-?tJ;S^->'5 

s^&xii: s 2 <xt- ? c j: 4 wmt < tmizs ■? 9 - 

0 aiflB^tCZ^h. £fz^ ±0. e^mtCT'^ 
[0100] 122 (A) , ( B ) {4, 0 . 3 0//mI 

itwfj SSMErtF J^S* £ * L T v ^£ . ffl v ^HbfcgH 
(i. NAO. 4 5c9KrFXdf;yVly— 1 »f— XT7^- 

it. 7^>-:X^— X=l : 1. 3 : 1 G0iS§^Jt£^rf- 

u y X±co3K5iiJK^ tA-7l- yfiffl y7l-?x^ 
£ fc . 2 & t- ? J: 6 ^ * - y aw* L 

[oioi] ^mmmciz^ita. 2&t°-?«i^£ 

( 2 ) IS 1 teSH-J: d !H£ (HgHBffl^j) {±, MAW 
SSBJ (Jttt«2 ) ffi^H^EBBJ! (JtSSM3 ) ffiSrfflv^ 
fc, fsi!*£ (JttstMl ) fcJt«ELTHH3»MtffiT 

tt . ftl »te*<ofiT*C^-tr . i , MSA 5 ( B8HB^ 
-It) tBBLTfc, mum (ifc«W2 ) "HMRfffiS; 
<JfcRW3) £ffl^*fc5%gKELk£#ffcU US'** 

-73, ^mcommm^m^fzmizii^x 
[0102] ( 3 ) vNxsoa v-yx±jgjaa5o!fijs^ 1 

OOtL^hl, +'t^HMEi6 t 2%. W*t<{42 0% 
JSLhcoSME^fcti V ">X (4 , MAWS3ta^*-ri> RUB 



7A fHt>tt«WP*5l<»t4, 

[0103] Wfe, MAi«^«*t--sr c flM*^»* 

2%, ffiL<(±2 0%gSEUi<0S 

( 4 ) J3Lh. H»J 1 tsXV'^mmmJ: 0 . ax<7)|1/ 
yX±ewCSIft#*(ce{t*ib*dSMEt' 1 0 0 1 Lfz 
*i&8t<Wffl&* , 2-9 0%. *?tL<«42 0~ 
8 0 %fc:Rj£*-4 <ri:(Ccfc 0. ^x^H_hTC03fc5£Jg# 

[0104] ^mffiMlZ^LfzffimZ. KrFX^fy? 

w — if— x t- »/ r<— i fflv -^t fcrtateartfa* . *is*(4— 

[0 105] ^]|figij4 

*^»J{4. A-7b-i'tHii'7h^;SlH , C* 

imiiz&w&mMco^x.cDEi' yx±.ffx/&su&iM6& . 

[0106] XTv'*—&ffiffl&&&\*itiZi5\-*~C. 02 
3 t^-r^X£7)@ly>-X3 7 te*&m<&t£MXfttt 
I 0 (x, y) t-f-^t, ^3i*T (x, y) SrW^S 

n^iRi> l < immmy * )V9~^^<n^v yxAita: 

fc. fflL. ^NXfOluyXHtiJtt-SffiS^* (x, 
y ) fc-t*. 

[0 1 07] JSLhtciO, 2^h°-y'i4ffctt : 5:V^gS 
H$feM5 

*^Sfif!H4, ^-71 — y&ffli/y h-?x? %m^^X¥- 

2 4t:^J:'3^^X^/^7 >f/ly^— 6 O^ffl^T 

FjfH^*^^ ^xeo a u yxmnzx^mLfzmx- 

[0108] >\^<?>^vyx\z\mmM<rmm.mtMz 
n^x. ttt&gMm^xsm&irr&Mm u mxft 
w mmcom^it. s^coBuyxM&mm^tffim-fr 

iBUtV*JSffl««te*tLTt4, flM^co^NXCOBly^Xi; 
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[ o l o 9 ] ;^coBU>X<,zXMW.mcoltfm 

xsmzmt Lfz\^imiz&^xiz. n^co^x^a 

[0 1 10] JJLhfciO, 2<J:h-^(il4L^^gg 

3flf&#si $ fit v ^hb^ . 4ftmy° u x a t l 
< (iPMtr »j xa SrH* lt . i #1 6 <r>-r y xa 

7° >j xA7 0h «■ mm £ *-r & ye^ *- y 7 2t—w. 
ttfcw-r***^-^ 7 2 1 «ia«orait**«w5ri*iCT 
[oiin affisswtfflv^-'t^-ysjpijw 

Oht< J4T U Xi, t M«7M£2r*-f S 7 2 

[0 l l 2] £Lh(c±Os 2jJ:t:-^(i«iL*^SBE 

£ fflv ^TSM£; >x<7) B y X±t£HfBt L, 5 5 -*i 

ttisnw-s ; ^x« a (D&j&cDmm izts n-s x^^ 
ymszmzm^x, m^mrs^imtx. 

ymmt. wx bmymmtmm^t z 1 1± off 
[oi 13] JEUifciO, 2jj:t-^(if6tt*^gie 



mm 8 

^gmmxiz . A-7i — yrnm yyv-?x^^mv^x 
# osuftM cwiot. vNx«av-y x± t & tt & ^ 
m±, hi o (a) , (b> tz^i-mstmvrchi. 

mmkWbLXte. HI lK^-fSIB£ffl^£. J:9Jl 
*Efltc:Ji\ NA^'0. 4 5<P0Kr Fxdf>-Vl^— <f— X 

Wtfi/WXY (WKR-PT2) SrfflV^c 
[0114] S^-J: ^^hixfz^^^^Vr^—yff) 
«JB2 6 tc*^-. — M<7)¥- b€ffi8 Ola, 80 
b*U-fe;l-T-^S„ ^^—f^co&.mzii^-f^ j^tu-fe 

SrttU 1 -fe/UF*!^^ t X.(f7£fl(30y- hmffi8 0 atO 

fcvvt. KSIf^<0(f^o^*. H2 7 (A) t^-. 
[0115] £tz. itfflH4 t LX. Ai«gkyX± 
fcHIMi-r*3lgSfc!t***EIl 2(C) tc^t-^'^x^ 

fcLfcJswd, mmatrnwcLx. ^t'jw^ 

->^JfM L^o HS6M8 1 t-Cf JJJg Ufcjfi* 
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